Suramin is an active site-directed, reversible, and tight-binding inhibitor of protein-tyrosine phosphatases.
The effect of suramin, a well known antitrypanosomal drug and a novel experimental agent for the treatment of several cancers, on protein-tyrosine phosphatases (PTPases) has been examined. Suramin is a reversible and competitive PTPase inhibitor with Kis values in the low microM range, whereas the Kis for the dual specificity phosphatase VHR is at least 10-fold higher. Although suramin can also inhibit the activity of the potato acid phosphatase at a slightly higher concentration, it is 2-3 orders of magnitude less effective against the protein Ser/Thr phosphatase 1alpha and the bovine intestinal alkaline phosphatase. Suramin binds to the active site of PTPases with a binding stoichiometry of 1:1. Furthermore, when suramin is bound to the active site of PTPases, its fluorescence is enhanced approximately by 10-fold. This property has allowed the determination of the binding affinity of suramin for PTPases and several catalytically impaired mutant PTPases by fluorescence titration techniques. Thus, the active site Cys to Ser mutants bind suramin with similar affinity as the wild type, while the active site Arg to Ala mutant exhibits a 20-fold reduced affinity toward suramin. Interestingly, the general acid deficient Asp to Ala mutant PTPases display an enhanced affinity toward suramin, which is in accord with their use as improved "substrate-trapping" agents. That suramin is a high affinity PTPase inhibitor is consistent with the observation that suramin treatment of cancer cell lines leads to an increase in tyrosine phosphorylation of several cellular proteins. Given the pleiotropic effects of suramin on many enzyme systems and growth factor-receptor interactions, the exact in vivo actions of suramin require further detailed structure-activity investigation of suramin and its structural analogs.